The recently developed theory that unifies the treatments of polarization and coherence of random electromagnetic beams is applied to study field correlations in Young's interference experiment. It is found that at certain pairs of points the transmitted field is spatially fully coherent, irrespective of the state of coherence and polarization of the field that is incident on the two pinholes.
In a recently published series of papers 1 -3 a new theory was developed that unif ies the treatments of coherence and polarization of random electromagnetic beams. (The term random electromagnetic beam means, of course, that the electric and magnetic f ield components vary randomly in time. Such beams are, in general, both partially coherent and partially polarized). A key element of this theory is the spectral interference law for the superposition of such beams. If one measures the field intensity, the visibility of the interference fringes formed by light beams superposed in Young's experiment is proportional to the spectral degree of coherence of the electric f ield at frequency v at the two pinholes, Q 1 ͑r 1 ͒ and Q 2 ͑r 2 ͒. It is given by the expression
where Tr denotes the trace. The electric crossspectral density matrix that can be used to characterize the state of coherence and polarization of the f ield at the two pinholes is def ined as
(3) Here E i ͑r, v͒ is a Cartesian component of the electric field in two mutually orthogonal x and y directions, perpendicular to the direction of propagation of the beam, at a point specif ied by a position vector r at frequency v, of a typical realization of the statistical ensemble representing the f ield (Ref. 4, Sec. 4.3) . The asterisk denotes the complex conjugate, and the angular brackets denote the ensemble average. The absence of off-diagonal elements of the electric cross-spectral density matrix in def inition (1) of the spectral degree of coherence ref lects a generalization of the classical Fresnel -Arago interference laws, 5 according to which mutually orthogonal components of the f ield do not give rise to interference. We emphasize that definition (1) is based on an analysis of an actual interference experiment, unlike def initions suggested in other publications. 6 In this Letter we apply the unif ied theory of coherence and polarization to study previously unknown properties of the spectral degree of coherence in Young's interference experiment with random electromagnetic beams (see also Ref. 7) .
Consider a random electromagnetic beam propagating close to the z axis, incident on a plane opaque screen containing two pinholes at points Q 1 ͑r 1 ͒ and Q 2 ͑r 2 ͒, with r 1 ͑a, 0, 0͒ ,
r 2 ͑2a, 0, 0͒ 
